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INISYS

DATE: August 16, 1994 PPM-94-017
TO: T. Mecum/341.1
FROM: K Sahw300.1 KS
SUBJECT: Radiation Repoit on FUSE
Part No. AD7545ABQ
Control No. 10975 cc: A. Sharma/311

Library/300.1

A radiation evaluation was performed on AD7545ABQ (D/A converier) to determine the total dose tolerance of
these parts. A brief summary of the test results is provided below. For detailed information, refer to Tables I
through IV and Figure 1.

The totat dose testing was performed using a cobalt-60 gamma ray source. During the radiation testing, eight parts
were irradiated under bias (see Figure 1 for bias configuration), and two parts were used as control samples. The
total dose radiation levels were 2.5, 5, 7.5, 10, 15, 20, 30, 50, and 75 krads*. The dose rate was between 0.074 and
1.43 krads/hour, depending on the total dose level (see Table II for radiation schedule). After the 75 krad
irradiation, parts were annealed at 25°C for 168 hours, after which the parts were annealed at 100°C for 168 hours.
After each radiation exposure and annealing treatment, parts were electrically tested according to the test
conditions and the specification limits**. listed in Table I1I.

All parts passed initial electrical measurements. All irradiated parts passed all electrical and functional tests up to
and including the 7.5 krad irradiation level. At the 10 krad irradiation level, all parts exceeded the maximum
specification limit of + 20 uV for Psrr at Vdd=5V, with readings in the range of 22 pV to 32 pV.

After the 15 krad irradiation, all parts continued to exceed the maximum specification limit for Psrr at Vdd=5V
and all parts exceeded the maximum specification limit of + 7 mV for AE at Vdd=5V and AE at Vdd=15V, with
readings in the range of 30 mV to 94 mV, and 12 mV to 29 mV. In addition, all parts exceeded the maximum
specification limit of + 20 pV for Psrr at Vdd=15V, with readings in the range of 138 pV to 477 V.

After the 20 krad irradiation, the same failures continued and, in addition, the Iout leakage at Vdd=5V reading for
S/N 7 thru S/N 10 was in the range of 11 nA to 13 nA, which exceeds the maximum specification limit of £ 7 nA.

After the 30 krad irradiation, the same parts continued te fail the same tests, with gradually increasing readings.
In addition 8/N 3 to S/N 6 exceeded the maximum specification limit of Iout leakage at Vdd=5V with readings in
the range of 20 nA to 24 nA, All parts exceeded the maximum specification limit of 100 uA for fcc 5V at
Vdd=5V and [cc_15V at Vdd=15V, with readings in the range of 101 mA to 319 mA, and 146 mA to 506 mA.
The reading for RA at Vdd=5V and at Vdd=15V, for S/N 3 and S/N 7 thru S/N 10 exceeded the maximum
specification limit of + 1.2 mV, with readings in the rarge of 1.2 mVto 2 mV, and 1.3 mVto 2.4 mV.

After the 50 krad irradiation, the same failures continued with increasing readings. In addition, all parts except

*The term rads, as used in this document, means rads(silicon). All radiation levels cited are cumulative.
**+These are manufacturer's non-irradiation data specification limits. No post-irradiation limits were provided by
the manufacturer at the time these tests were performed.
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S/N 5 exceeded the maximum specification limit of 2,000 uA for Icc_Vih at Vdd=15V, with the readings in the
range of 2,001 pA to 2,723 pA, and all parts exceeded the maximum specification limit of + 10 nA for Jowt
leakage at Vdd=15V, with the readings in the range of 54 nA (o 105 nA. The reading for DNL at Vdd=15V for
S/N 7 thru S/N 10 exceeds the maximum specification limit of + 2.4 mV, with the readings in the range of 5 mV to
12 mV.

After the 75 krad trradiation, the same failures continued, with increasing readings. In addition S/N 5 exceeded
the maximum specification limit for Icc Vih at Vdd=15V, with a reading of 4,573 pA.

Afier annealing for 168 hours at 25°C, all parts continued to exceed the maximum limit for Iec_5V at Vdd=5V,
Iec 15V at Vdd=15V, Icc_Vih at Vdd=15V, lout leakage at Vdd=5V and at Vdd=15V, Psir at Vdd=15V, AE at
Vdd=5V and at Vdd=15V, and RA at Vdd=15V, with readings in the range of 852 pA to 1,040 pA, 2,747 pA to
3,686 pA, 2,748 pA to 2,870 pA, 42 nA to 77 nA, 18 nA to 43 nA, 21,580 mV to 27,907 mV, 9,999 mV to 10,000
mvV, 1,873 mV to 2,629 mV, and 3.2 mV to 5.2 mV. The readings for Psrr at Vdd=5V for all parts except 5/N 6
were within the specification limits,

After annealing for 168 hours at 100°C, no rebound effects were observed.

Table IV provides a summary of the mean and standard deviation values for each parameter after different
irradiation exposures and annealing steps.

Any further details about this evaluation can be obtained upon request. If you have any questions, please call me at
(301) 731-8954.

ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed solely for the purpose of providing
general guidance to employees of the Goddard Space Flight Certer (GSFC). This document may be
distributed outside GSFC only as a courtesy to other government agencies and contractors. Any
distribution of this docurnent, or application or use of the information contained herein, iz expressly
conditional upon, and is subject {0, the following understandings and limitations:

(a) The informaticn was developed for general puidance only and is subject to change at any time,

(h) The information was developed under unique GSFC laboratory conditions which may differ
substantialty from cuiside conditions;

(c} GSFC does not warrant the accuracy of the information when applied or used under other than
unique GSFC laboratory conditions;

(8} The information should not be construed as a representation of product performance by either GSFC
at the manufacturer,

() Neither the United States government nor any person acting on behalf of the United States

government assumes any liability resulting from the application or use of the information.



TABLE 1. Part Information

Generic Part Number: AD7345ABQ
FUSE

Part Number: ADT545ABQ
FUSE

Control Number: 10975

Charge Number: C44405
Manufacturer: Analog Devices
Lot Date Code: 9409

Quantity Tested: 10

Serial Number of

Control Samples: 1,2

Serial Numbers of

Radiation Sample: 3,4,56,7,8,9,10
Part Funclion: D/A Converter
Part Technology: CMOS

Package Style: 20 PIN DIP
Test Equipment: Sentry 8-30
Test Engineer: C. Nguyen

* No radiation tolerance/hardness was guaranteed by the manufacturer for this part.
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TABLE II. Radiation Schedule for AD7545ABQ

EVENTS DATE
1) INITIAL ELECTRICAL MEASUREMENTS 05/27/94
2) 2.5 KRAD IRRADIATION (0.125 KRADS/HOUR) 06/13/94
POST-2.5 KRAD ELECTRICAL MEASUREMENT 06/14/94
3} 5 RAD IRRADIATION (0.125 KRADS/HOUR) 06/14/94
POST-5 KRAD ELECTRICAL MEASUREMENT 06/15/94
(AD540 was down from 6/15/94 to 6/29/94)

4) 7.5 KRAD IRRADIATION (0.125 KRADS/HOUR) 06/29/94
POST-7.5 KRAD ELECTRICAL MEASUREMENT 06/30/94
5) 10 KRAD IRRADIATION (0.07 KRADS/HOUR) 07/1/94
POST-10 KRAD ELECTRICAL MEASUREMENT 07/6/94
6) 15 KRAD IRRADIATION (0.25 KRADS/HOUR) 07106/94
POST-15 KRAD ELECTRICAL MEASUREMENT 07/07/94
7) 20 KRAD IRRADIATION (0.07 KRADS/HOUR) 06/17/94
POST-20 KRAD ELECTRICAL MEASUREMENT 06/20/94
8) 30 KRAD [RRADIATION (0.3 KRADS/HOUR) 07/07/94
POST-30 KRAD ELECTRICAL MEASUREMENT 07/08/94
9) 50 KRAD IRRADIATION (0.15 KRADS/HOUR) (7/08/94
POST-50 KRAD ELECTRICAL MEASUREMENT 07/11/94
10) 75 KRAD IRRADIATION (1.4 KRADS/HOUR) 07/11/94
POST-75 KRAD ELECTRICAL MEASUREMENT 07/12/%4
11) 168-HOUR ANNEALING @25°C 06/24/94
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 07/01/94
12) 168-HOUR ANNEALING @100°C** 07/05/94
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 07/14/94

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS; SEE FIGURE 1.

*High temperature annealing is performed to accelerate long term time dependent effects (TDE), namely, the
"rebound" effect due to the growth of interface states after the radiation exposure. For more informaticn on the
need to perform this test, refer to MIL-STD-883D, Method 1019, Para. 3.10.1.
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Table I1I. Electrical Characteristics of AD7545ABQ

TEST CONDITIONS: VCC

5v, 15v;

VREF = -10V unless otherwise noted;

LIMITE for B version

Sequencer:

tst

19
20
21
22
23
24
25
26
27
28
29
30

31
32

33
34
35

37
38

Sequencer:

vdd_5v
Test name

Icc_Vil
Icc_Vih
Icc_Ov
Ice_Sv

Iih
Iih
Iih
Iih
Iih
Iih
Iih
Iih
Iih
Iih
Iih
Iih

Iik
Iih

Iil
Iil
Iil
Iil
Iil
Iil
Iil
Iil1
Iil

Iil

Iil
Iil

Iih
Iih

Iout

Psrr

AE
RA
DNL

BO
Bl
B2
B3
B4
BS
B6
B7
B8
B9
B10O
Bl1l

cs

WR_.

BO
Bl
B2
B3
B4
B5
B6
B7
B8
B9
B10O
B11l1

Cs_ .
WR,

leakage

vdd_15v

-1000.0
-1000.0

-1000.0
-1000.0
-1000.0
-1000.0
-1000.0
-1000.0
-1600.0
-1000.0
-1000.0
-1¢00.0
~1000.0
~1000.0

-1000.0
-1000.0

na
na

~10.0 na

-20.00

-7.326
-1.221
-2.442

uv

mv
mv
mv

2000.0
2000.0

ua
ua

100.0 ua
100.0 ua

1000.0
1000.0
1000.0
1000.90
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0

1000.0
1900.0

1000.0
1000.0
1000.0
1000.0
1000.0
1000.9
1600.0
1000.9
1000.0
1000.0
1000.0
1000.90

1000.90
1000.0

na
na
na
na
na
na
na
na
na
na
na
na

na

na
na
na
na

na
na

10.0 na

20.00

7.326
1.221
2.442

uv

v
ny
mv

Condition

Inputs
Inputs
Inputs
Inputs

o un

0.8v
2.4v
0.0v
5.0v

vdd = +/- 5%

+/- 3

LSB

+/- 1/2 LSB

+/- 1

LSB



tst

s
40
41
42

43
44
45
46
47
48
49
50
51
52
53
54

55
56

57
58
59
60
6l
62
63
64
65
66
67
68

69
70

71
72
73

74
75

Test name

Icc Wil
Icc_Vih
Icc_Ov
Icc_S51v

Iih BO
Iih B1
Iih B2
Iih B3
Iih B4
Iih B5
Iih B6
Iih B7
Iih B8
Iih BS
Iih B0
Iih B11

Iih Cs

Iih WR_
Iil BO
Iil Bl
Iil B2
Til B3
Iil B4
Iil BS
Iil B6
Iil B7
Iil B8
Iil BS
Iil B1l0O
Iil Bil1

Iih <s_
Iih WR

Iout leakage
Fsrr

AR
RA
DNL

-31000.0 na
-1000.0 na
=1000.0 na
~1000.0 na
-1000.0 na
-1000.0 na
-1000.0 na
-1000.0 na
-1000.0 na
~1000.0 na
-1000.0 na
~1000.0 na

~1000.0 na
-1000.0 na

=1000.0 na
~1000.0 na
-1000.0 na
~1000.0 na
-1000.0 na
-1000.0 na
-1000.0 na
~-1000.0 na
-1000.0 na
-1000.0 na
-1000.0 na
~1000.0 na

-1000.0 na
~1000.0 na

-10.9 na
~20.00 uv
~7.326 mv

=1.221 mv
-2.442 mv

2000.0 ua
2000.0 ua
100.0 ua
100.0 ua

1000.0 na
1000.0 na
1600.0 na
1000.0 na
1000.0 na
1000.0 na
1000.0 na
1600.0 na
1000.0 na
1000.0 na
1000.0 na
1000.0 na

1000.0 na
1000.0 na

1000.0 na
1000.0 na
1000.0 na
1000.0 na
1000.9 na
1000.0 na
1000.0 na
1000.0 na
1000.0 na
1000.0 na
1000.0 na
1000.0 na

1000.0 na
1000.0 na

10.90 na
20.00 uv
7.326 mv

1.221 mv
2.442 nv

Condition
Inputs = 1.5v
Inputs = 13.5v
Inputs = 0.0v
Inputs = 15.0v
Vdd = +/- 5%
+/- 3 LSB
+/- 1/2 LSB
+/- 1 LSB
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Figure 1. Radiation Bias Circuit for AD7545ABQ
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- All resistors are 15K 1/4W



